Tested differences and correlations on intelligence arithmetic reasoning and arithmetic fundamentals as measured by test scores of the upper and lower quartile groups of fourth graders, 1965 by Wadkins, Alflorence D. (Author)
TESTED DIFFERENCES AND CORRELATIONS ON INTELLIGENCE ARITHMETIC
REASONING AND ARITHMETIC FUNDAMENTALS AS MEASURED BY
TEST SCORES OF THE UPPER AND LOWER QUARTILE
GROUPS OF FOURTH GRADERS
A THESIS
SUBMITTED TO THE FACULTY OF THE SCHOOL OF EDUCATION ilTLANTA
UNIVERSITY IN PARTIAL FULFILLMENT FOR THE








To my family for their






The writer extends thanks to all who have contributed in any
way to the completion of this study. A "Thank You" to the pupils
and principal of Anderson Park Elementary School. The writer
wishes to say a humble thanks to Dr. Laurence E. Boyd, Advisor and










Evolution of the Problem. ..... ..... 3
Contribution to Educational-Knowledge 3
Statement of the Problem. 3
Definition of Terms ........... ... 3
Purposes of the Study 4
Locale and Research Design 5




Limitation of Study 7
Review of Literature. 7
II. ANALYSIS AND INTERPRETATION OF DATA 15
Introduction. •• 15
Analysis of Scores on Intelligence 15
Comparative Data and "tH Ratio 17
Analysis of Scores on Arithmetic Reasoning. . 19
Comparative Data and "tM Ratio 22
Analysis of Scores on Arithmetic Fundamentals ♦ 23
Comparative Data and "tM Ratio 25
Relationship Between Variables 26
Significant Differences Between the Correlations of
Paired Variables 29
III. SWMMY AND CONCLUSIONS 32
Rationale 32
Recapitulation of Theoretical Basis of Study 34
Evolution of the Problem .... 34
Contribution to Educational Knowledge • .. 34
Restatement of the Problem. 34
Limitation and Scope of Problem 34
iv
TABLE GF CONTENTS (cont'd)
Chapter page
Purposes of the Study 35
Definition of Terms 35
Locale and Research Design . ••••••••• 36
Summary of Related Literature 37








A. Kuhlmann-Anderson Test D





1. Frequency Distribution of the Raw Scores as Obtained by
the Thirty-six Pupils in the Upper Quartile of the Fourth
Grade 16
2. Frequency Distribution of the Raw Scores as Obtained by
the Thirty-six Pupils in the Fourth Grade at Anderson
Park Elementary School, Atlanta, Georgia on the Kuhlmann-
Anderson Ability Test 18
3. Comparative Data of Scores on the Kuhlmann-Anderson
Mental Ability Test for the Seventy-two Pupils in the
Upper and Lower Quartiles of the Fourth Grade at Anderson
Park Elementary School, Atlanta, Georgia, I96V1965. ... 19
k. Frequency Distribution of Grade Placements as Obtained on
the Metropolitan Achievement Test (Arithmetic Reasoning)
by Thirty-six Pupils in the Upper Quartile of the Fourth
Grade at Anderson Park Elementary School, Atlanta, Georgia,
I96I1-I965 20
5. Frequency Distribution of Grade Placements as Obtained on
the Metropolitan Achievement Test (Arithmetic Reasoning)
by Thirty-six Pupils in the Lower Quartile of the Fourth
Grade at Anderson Park Elementary School, Atlanta, Georgia,
196H-1965 21
6. Comparative Data of Scores on the Metropolitan Achievement
Test (Arithmetic Reasoning) for the Upper and Lower Quartile
Group of the Fourth Grade Pupils at Anderson Park Elementary
School, Atlanta, Georgia, I96V1965 22
7. Frequency Distribution of the Grade Placements as Obtained
on the Metropolitan Achievement Test (Arithmetic Funda
mentals) by the Thirty-six Pupils at Anderson Park Elemen
tary School, Atlanta, Georgia, 196^-1965 2k
8. Frequency Distribution of the Grade Placements as Obtained
on the Metropolitan Achievement Test (Arithmetic Fundamentals)
by the Thirty-Six Pupils at Anderson Park Elementary
School, Atlanta, Georgia, 196H-I965 25
9. Comparative Data of Scores on the Metropolitan Achievement
Test (Arithmetic Fundamentals) for the Upper and Lower
Quartile Groups of Fourth Grade Pupils at Anderson Park
Elementary School, Atlanta, Georgia, 196*4-1965 26
10. Statistical Data Showing the Results of the Correlations
from the Test on Intelligence, (Arithmetic Reasoning) and
vii
LIST OF TABLES (cont«d)
Table Page
(Arithmetic Computation) by the seventy-two Pupils in the
Upper and Lower Quartiles of the Fourth Grade Pupils at
Anderson Park Elementary School, Atlanta, Georgia, 1964-
1965 28
11. Significant Differences on the Correlations of Intelli
gence and arithmetic (reasoning and fundamentals^ between
the Upper and Lower Quartile Groups of Fourth Grade




Rationale.—Members of a highly competitive society are contin«
ually confronted with the need of adequate arithmetical knowledge.
Every child as well as adults experience the need to count, to measure,
to put together, to separate and to compare numbers of things.
Arithmetic deals with quantity. Agreeably, Calhoun C. Collier
states that "the most effective and satisfactory solutions to man's
quantitative problems are those resulting from his best thinking and
reasoning. This thinking and reasoning is naturally based upon his
understandings of Arithmetic."
If children are really going to learn, enjoy and find success in
arithmetic, and in other areas of mathematics, they must know the mean
ing of numbers and must understand what to do in working with them.
They need to know the "how" and the "why" as well as the "what" of
arithmetic. Accordingly, if a child has not previously learned how to
proceed he finds himself in a "problem situationj" he finds it neces
sary to think his way through to the solution and he must be able to
solve the problem if fae situation is to be altered with any appreciable
degree of self enforcement.
Reasoning in arithmetic requires the pupil to be able to identify
the problem-question and the factors on which it depends. Only then,
1
C. C. Collier, "Blocks to Arithmetical Understanding," The Arith
metic Teacher, Volume 6, 1959, P« 262.
2
is he able to attempt a rational solution to the problem. The dread
of arithmetic, by many pupils, is not always due to the dullness of the
pupils for many times, the difficulties are due to the poor quality of
teaching.
Often a child is taught on the basis of assumptions. The assump
tion that he has certain understandings and that he has mastered cer»
tain facts and skills. Too often, this assumption brings about diffi»
culties and makes arithmetic a frustrating experience for the pupil.
Knowing that this assumption is untrue is not enough. There is a def
inite need to know the accomplishment of each individual pupil in the
area of arithmetic if his pursuit of arithmetical thought and processes
is to become a delightful and satisfying experience.
It has been said, and most persons will agree, "that a structure
is no better than its foundation.11 Most elementary teachers are aware
of this fact. It is therefore, most Important that the elementary
school teacher readily see the need for providing a sequence of arith
metical experiences which will not only meet children's present social
needs, but which will also give them understanding and insight into
the more complex concepts and operational skills. All children are
not of the same ability. This, of course, makes their instruction a
more demanding task. Therefore, a dire need for seeking further in
sights into the many problems of teaching children arithmetic is neces
sary.
It is the writer's belief that if children possessed a better
understanding and proficiency in arithmetic reasoning and fundamental
skills, many of them would not feel incompetent and express many dis
likes and/or fears toward the subject matter of arithmetic.
3
Evolution of problem.—-For several years the writer has been quite
interested in the area of arithmetic. This interest became more pro»
nounced as a result of recent observations made in a fourth grade arith
metic class where the pupils obviously showed disinterest in assign
ments involving arithmetic reasoning, but were quite apt in arithmetic
fundamentals. It was further noted that the achievement levels of the
upper and lower groups were seemingly higher in arithmetic fundamentals
rather than arithmetic reasoning. Hence, the desire to endeavor to dis
cover the possible reasons for such differences gave impetus to the
emergence of this proposal.
Contribution to educational knowledge.—It is hoped that this study
will provide for and acquaint the teachers at Anderson Park Elementary
School with some basic difficulties in arithmetic reasoning and arith
metic fundamentals which are usually encountered in a typical teaching-
learning situation. It is also hoped that the findings of this research
have warranted such conclusions, implications and recommendations that
will lend themselves toward the improvement of appropriate aspects of
the instructional program.
Statement of the problem,—The problem involved in this study was
to determine the relationships and differences, if any, in the perform
ances of the upper quartile and the lower quartile groups of fourth
grade pupils on the variables of intelligence, arithmetic reasoning and
arithmetic fundamentals.
Definition of terms.—The important terms used throughout this
study are defined below:
1. "Intelligence" refers to the level of mental development as
measured by the Kuhlmann-Anderson Test, Form D.1
2. "Arithmetic Reasoning" refers to the achievement of pupils as
measured "by the Metropolitan Achievement Test, Form J, Elemen
tary Battery.^
3. "Arithmetic Fundamentals" refers to the achievement of pupils
as measured by the Metropolitan Achievement Test, Form J,
Elementary Battery.3
k. "Upper Group" refers to the group of fourth graders in the
upper quartile intelligence as measured % the Kuhlmann-Ander
son Test, Form D.
5. "Lower Group" refers to the group of fourth graders in the
lower quartile intelligence as measured by the Kuhlmann-Ander-
son Test, Form D.
Purpose of the study.—The purposes of this study were to answer
the following pertinent questions:
1. What are the measures of central tendency and variability on
the variables of intelligence and arithmetic achievement for
the total group of subjects as measured by the Kuhlmann-Ander-
son Mental Ability Test and the Metropolitan Achievement Test,
respectively?
2. What are the significant differences, if any, in arithmetic
reasoning between the upper and lower groups of pupils in the
fourth grade?
3. What are the significant differences, if any, in arithmetic
fundamentals between the upper and lower groups of pupils in
the fourth grade?
k, What are the correlations, if any, on the paired variables of
intelligence and arithmetic reasoning of the upper group of
fourth grade pupils for:
a. Intelligence and arithmetic reasoning
b. Intelligence and arithmetic fundamentals
1
F. Kuhlmann and Rose G. Anderson, Kuhlmaan-Anderson Test, Form D
(New Jersey: Personnel Press, Inc., 195271 "
2
Walter K. Durost and others, Metropolitan Achievement Test, Form




c. Arithmetic reasoning and arithmetic fundamentals
5. What are the correlations, if any, on the paired variables of
intelligence and arithmetic fundamentals of the lower group
of fourth grade pupils for:
a. Intelligence and arithmetic reasoning
b. Intelligence and arithmetic fundamentals
c. Arithmetic reasoning and arithmetic fundamentals
6. What are the significant differences, if any, in the co-effi
cients of correlations on the following paired variables:
intelligence and arithmetic fundamentals, intelligence and
arithmetic reasoning, and arithmetic reasoning and arithmetic
fundamentals between the upper and lower quartile fourth grade
pupils?
7. What educational conclusions, implications and recommendations
can be derived from the findings?
Locale and research design.—This study was conducted at the Ander
son Park Elementary School, Atlanta, Georgia during the school year,
I96H-I965. The Anderson Park Elementary School is located in the North
west section of Atlanta, in a neighborhood where the majority of the
families reside in apartments or rented homes. However, there are some
home owners in this community.
The Anderson Park Elementary School consist of a plant of Ho class
rooms, administrative suite, clinic, teacher*s lounge, auditorium,
library and a plot of two acres. It has an enrollment of 1239 and a
staff of forty-one teachers, a principal, a librarian, counselor, cafe
teria manager, etc. Its program is for grades one through seven.
Research method.—The Descriptive-Survey Method of research, em
ploying the techniques of testing and statistical analysis, was used
to collect the data pertinent to this study.
Subjects .—The subjects used in this study were two groups of
fourth graders whose I. Qfs fell within the upper and lower quartile ranges
of measured intelligence.
There were thirty-six pupils in both the upper said lower quartile
groups. The ages of the pupils ranged from nine to eleven.
Instruments.-«»The following instruments were used to collect data
for this study:
1. The Kuhlmann-Anderson Intelligence Test; Form D.
The Kuhlmann-Anderson Intelligence Test Battery consists of 39
tests, each with from 6 to 2k items or trials. The test
covers the ability range from first grade through high schoolj
Booklet K is for kindergarten and first grade, and Booklets A
to H cover the first grade through high school. The tests
have been arranged in order of test difficulty based upon the
median chronological age of children able to pass half of the
trials and no more. The total scale consists of nine booklets,
each with its own instructions and scoring key. The reliabil
ity coefficient is .92 for grade four.
2. The Metropolitan Achievement Test, Form A, Elementary Battery,
Arithmetic Computation and Arithmetic Problem Solving and Con
cepts.2
Arithmetic Computation, is a tyf-item measure of skill in the
four fundamental operations. Practically all the items are
restricted to operations with whole numbers; the few remaining
items call for addition or subtraction of money, or the handling
of fractions of like denominator. The time limit for the test
is generous, so that speed of computation has little influence
on the score.
Arithmetic Problem Solving and Concepts, comprises two parts -
a measure of ability to solve verbal problems, and a measure
of important understandings and concepts such as aspects of
the number system, mathematical generalizations, approximate
answers, etc. The verbal problems have content intrinsically
interesting to children at these grade levels. The computa
tion and reading aspects of the problems have been held to a
low level, so that the test is genuinely a measure of problem
solving ability and is very little influenced by these other
factors.
1
Kuhlmann-Anderson, op. cit., pp. 1.
2
Durost, op. cit., pp. U.
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Procedural steps.—The data of this research were gathered, ana
lyzed, and presented as follows:
1. The related literature pertinent to the problem of this re
search was reviewed, abstracted, summarized, and incorporated
in the thesis copy.
2. The subjects were oriented as to the proper procedure to be
used in taking standardized tests.
3. The test instruments, the Kuhlmann-Anderson Intelligence Test
and the Metropolitan Achievement Test were administered to the
subjects.
k. The test data were assembled into appropriate tables as the
basis for the analysis and interpretation required by the pur
poses of the research.
5. The computation of the essential statistical measures, such as:
mean, median, standard deviation, standard error of the mean,
standard error of the difference between the mean and Fisher1s
"t," r and "tr.M
6. The findings, conclusions, implication and recommendations as
derived from the data were formulated and incorporated in the
finished thesis copy.
Limitation of the Study.—This study was concerned with the signifi
cant differences and correlations that existed in intelligence, arith
metic reasoning and arithmetic fundamentals of the upper quartile and
lower quartile groups of fourth-grade pupils at Anderson Park Elementary
School, Atlanta, Georgia, 1964-1965 as measured by the Kuhlmann-Anderson
Intelligence Test and the Metropolitan Achievement Test. The causative
factors inherent in the manifestations of intelligence and academic per
formance were not of concern in this study.
Review of related literature.—In the survey of literature, the
writer was concerned with the essential points-of-view and research con
cerning arithmetic reasoning, arithmetic fundamentals and the levels of







Arithmetic Reasoning.—The problem of improving learning in arith
metic reasoning and arithmetic fundamentals has long existed. Many-
authorities have given attention to the probable solution of this prob
lem. Along this thought, Stokes states that:
We firmly believe that the mastery of techniques of straight
thinking, found through the study of arithmetic will qualify the
learner to act on thinking in the affairs of daily living. Through
training in the thought processes found in arithmetic, the individ
ual is seen to emerge as a disciplined entity being able to coordi-
nate intelligently his impulses, habits, understandings and skills
in the achievement of his own goals.•*•
The problems that arise in life situations are the most valuable
for developing quantitative thinking and these experiences should form
the basis of the work in arithmetic. In a discussion of this phase,
Brueckner says: "In the lower grades, it is necessary to build a back
ground of meanings and concepts through concrete experiences, so that
their direct application is the only way to learning problem solving.^
In discussing the main objective of instruction in arithmetic,
Clark states:
The main objective of instruction in arithmetic is the develop
ment of the power to reason, to solve problems, to find responses
that were never previously learned. But mathematical reasoning
presupposes, and is impossible without an understanding of
1
Newton Stokes, "80,000 Children's Reactions to Meanings in Arith
metic." The Arithmetic Teacher, XLVII (September, 1958), p. 200.
2
Leo J. Brueckner, and others, How to Make Arithmetic Meaningful
(New York: The John C. Winston Company, 1947), p. 447.
mathematical concepts and meanings.
Arithmetic has never been a very popular subject among the slower
learners, yet, it is felt that many students can achieve. Pingry ex
plained that:
For pupils with limited arithmetic ability, it is usually more
difficult to work problems than examples in textbooks. Therefore,
they develop a dislike of problem work which teachers find hard to
overcome. The use of teacher-made problem booklets has proven
successful in meeting this difficulty in grades four to six. In
these booklets only one or two problems appear on a page and they
are usually based on newspaper and magazine pictures.^
According to the literature, it appears that most writers felt that
there are differences among children's abilities in the various arith
metical operations.
Arithmetic Fundamentals.—Washburne revealed through the Winnetka
Flan that: "No two pupils progress at the same rate in their mastering
of fundamental skills, nor are they equally ready for a new unit of work
at the same time, it is obvious that a plan for individualizing instruc
tion in this phase of arithmetic is necessary.
It is commonly felt that the change in the teaching of arithmetic
is not a new phenomenon. Although it is generally assumed that arithmetic
is still being taught as it has always been taught, there has never been
an extended period when methods of teaching were not changing. Even
the content of the subject has changed considerably.
1
John R. Clark and Laura K. Eads. Guiding Arithmetic Learning (Phila
delphia: World Book Company, 1959), p. 2.
2
K. B. Henderson and R. E. Pingry. "Problem Solving in Mathematics,11
Twenty-First Yearbook of Teachers of Mathematics (January, 1955), H
3
C. W. Washburne. Adjusting The School to the Child (New York:
¥orld Book Company, 1952), pp. 21-27•
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Spitzer relates thusly:
Although arithmetic has always dealt primarily with the four
fundamental operations of addition, subtraction, multiplication
and division, it has in years past included topics such as dupla-
tion, mediation, the "Sluggard^ Rule," and the "Rule of the
Three." In recent years even topics such as the binary system
of notation and equation are found in some fourth or fifth grade
textbooks.1
Intelligence.—Webster describes intelligence as "knowledge and
understanding that come through the activity of the intellect; as a
o
child's increase in intelligence."
In describing intelligence, Sorenson states that:
Intelligence has been variously defined as the ability to do
abstract thinking, the capacity to learn, the ability to respond
in terms of truth and facts, the ability to adjust to one*s en
vironment.3
Stoddard summarizes intelligence as the ability to undertake
activities which involve seven attributes: (l) difficulty, (2) com
plexity, (3) abstractness, (k) economy, (5) adaptiveness to goal, (6)
social value and (7) the emergence of originals, and to maintain such
activities under conditions that demand concentration of energy and a
k
resistance to emotional forces.
Three aspects of intelligence are given by Thorndike as follows:
First: Abstract (verbal) intelligence or ability with ideas, as
1
Herbert F. Spitzer. The Teaching of Arithmetic (Boston: Boughton
Mifflin Company, 196l), pp. 1-5.
2
Daniel Webster, Webster*s Student Dictionary (Hew York: American
Book Company, 1953)* p. 428.
Herbert Sorenson, Psychology in Education (New York: McGraw-Hill,
1954). p. 133.
4
George D. Stoddard, The Meaning of Intelligence (New York: The
MacMillan Company, 19%), p. 4.
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in language and mathematics, and much of science and
affairs.
Second: Mechanical intelligence, or ability to understand things,
as in skill trades and much of science.
Third: Social intelligence, or ability to understand persons and
other animals.
Research studies.--Research at the University of Minnesota has re
vealed the following differences in arithmetic reasoning and arithmetic
fundamental ability of good and poor achievers:
A. Differences Highly Significant
1. Computation abilities
(a) Skill in fundamental operations
(b) Ability to estimate answers of examples
(c) Ability to see relations in number series
(d) Ability to think abstractly with numbers
2. Problem solving skills
(a) Steps in problem analysis
(b) Finding the key-question of the problem
(c) Estimating answers to problems
(d) Ability to read graphs, charts, tables
(e) Range of information about arithmetic used
3. Psychological Factors
(a) General reasoning ability
(b) Non-verbal mental ability
(c) Delayed and immediate memory
(d) General language ability
(e) General reading level
B. Wo Significant Difference
1. Range of general information
From the facts above the following conclusions were drawn:
1. In such psychological factors as general mental ability,
3 .
E. L. Thorndike. Human Nature and the Social Order (New York: The
MacMillan Company, 19M0), p. 234.
12
delayed and immediate memory, language level, and general
reading ability, the differences between good and poor
achievers in problem solving are highly significant in favor
of the good achievers.
2. The differences in skill in fundamental operations and ability
to estimate answers also are highly significant in favor of
the good achievers.
3. The ability to solve typical verbal problems depends largely
on the general mental maturity of the pupil, his informational
background, his ability to perform the necessary computations,
and the possession of certain skills in reading peculiar to
the solution of such problems.■*•
Young children require skillful guidance in order to arrive at
mature ways of reasoning. Dr. C. W. Stone, one of the earlier pioneers
in arithmetic testing, administered a test in twenty-six school systems
to 152 classes or 6,000 children representing the East and Middle West.
The test consisted of two parts. Part A dealt with fundamental opera
tions; Part B in reasoning problems. The important conclusions offered
by Dr. Stone as a result of his investigations are listed below:
1. Marked discrepancies exist among children of the same grades
who are grouped on the basis of uniform teaching and approxi
mately equal attainment.
2. Ability in one branch of arithmetic is no guaranty of approxi
mately equal ability in another, even though the two abilities
are both in fundamental operations. There is no such thing as
a single or unified or combined ability in arithmetic. What
we call ability in arithmetic is a composite of abilities - a
complex of abilities.2
Knowledge of the characteristic differences between upper and lower
groups in arithmetic is valuable as a basis of guidance and diagnosis.
1
C. W. Hansen, "Factors Associated with Successful Achievement in
Problem Solving in Sixth Grade Arithmetic." Journal of Educational Re
search, XXIV (January, 1952), 111-118.
2
Charles W. Stone. The Teaching of Arithmetic^ (New York: D. Apple-
ton and Company, 1961), pp. 344-345. "
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Koenker has reported the results of a study of the differences between
the scores made by good and poor achievers in division by two-figure
divisors on a series of tests of the basic skills involved in that pro
cess. Eight tests were administered to two groups of sixth grade pupils
of ninety pupils each, who constituted the highest and lowest thirds of
a large number of children as measured by tteresults of a comprehensive
thirty-two example test of ability in division with two-figure numbers.
The test showed that the good achievers were significantly superior to
the poor achievers in mental ability and in tests of the four fundamental
operations. The differences were greatest in ability to estimate the
first quotient figure, one-figure division, finding errors in division,
multiplication in division, and subtraction in division, in the order
given.
Koenker also suggests that the results indicate the desirability of
making a careful check of the basic abilities involved in a process to
discover weaknesses and then to remove the deficiencies by direct prac
tice to overcome specific difficulties.
Summary of related literature.—The summary of the literature is to
be found in the general statements to follow:
1. The purpose of instruction in arithmetic is not to teach chil
dren how to solve problems, but to provide them with methods
of thinking, with ideas of procedure, with meaning inherent in
number relation.
2. The meaning theory conceives of arithmetic as a closely knit
system of understandable ideas, principles and processes.
1
R. Koenker. "Certain Characteristic Differences Between Excellent
aad Poor Achievers in Two-Figure Division," Journal of Educational Re
search, XXIC (January, 1942), 576-580.
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3. Arithmetic can only be functional when understood.
4. A good arithmetic program is based on discovery rather than
mechanical manipulative skills based on drill.
5. Intelligence quotients correlated to a fair degree with mea
sure of scholastic achievement.
6. The pupils with limited ability find working problems more
difficult than pupils with superior ability.
CHAPTER II
ANALYSIS AID INTERPRETATION OF DATA
Introductory statement.--This section of the research presents an
analysis and interpretation of the data pertinent to the purposes of
this study. The major purpose of this study was to determine the rela
tionships and differences, if any in the performances of the upper and
lower quartile groups of fourth grade pupils on the variables of intel
ligence, arithmetic reasoning and arithmetic fundamentals.
The Kuhlmann-Anderson Test of Mental Ability was given to a group
of llj2 Fourth grade students at the Anderson Park Elementary School.
The Intelligence Quotient1s ranged from a high of 126 to a low of 60.
From this group, the writer selected two groups for this study. Thirty-
six students scoring in the upper quartile and thirty-six in the lower
quartile.
In an attempt to describe the relationship between Intelligence as
measured by the Kuhlmann-Anderson Test of Mental Ability and Arithmetic
Achievement in reasoning and computational skill as measured by the
Metropolitan Achievement Test, the writer used the Rank-Difference
Method of Correlation.
Analysis of scores made on intelligence test.—The data on the
Kuhlmann-Anderson Test of Mental Ability made by the thirty-six students
in the upper quartile and lower quartile of the fourth grade in Tables
1, 2 and 3 are found in separate paragraphs to follow.
Upper Quartile.—The data in Table 1, page ±6 reveal the distri




FREQUENCY DISTRIBUTION OF THE RAW SCORES ON THE KUHLMANN-
ANDERSON MENTAL ABILITY TEST AS OBTAINED BY THE THIRTY-
. SIX PUPILS IN THE UPPER QUARTILE OF THE FOURTH GRADE
I. Q. Range F Per Cent
125 - 126 l 2.77
123-124 0 0
121-122 0 0
119 - 120 0 0
117-118 2 5.55
115 - 116 0 0
113 - 114 1 2.77
111 - 112 3 8.33
109 - HO k 11.11
107 - 108 k 11.11
105 - 106 H 11.11
103 - 10k 6 16.66
101 - 102 11 30.55





Standard Deviation a 5.52
Standard Error of Mean a O.93
Range s 2^
the upper quartile of the fourth grade. The mean intelligence quotient
for the group was 107, with a median intelligence quotient of 104.5, a
standard deviation of 5«52, a standard error of 0.93 and a range of 24.
Table 1 also shows that there were nine or 25 per cent whose in
telligence quotients fell above the interval in which the mean score
was found, four persons or 11.11 per cent fell within the group interval
in which the mean was found and twenty-five or 69.44 per cent fell below
the interval in which the mean was found. The mean IQ of 107 indicated
that these pupils were at the upper limit of the normal range of mental
growth and development.
Lower Quartile.—The data in Table 2, page 18 reveal the frequency
distribution of intelligence quotients for the thirty-six pupils in the
lower quartile of the fourth grade. The mean intelligence quotient for
this group was 76 with a median of 78.3, a standard deviation of 2.56,
a standard error of 0.43 and a range of 25. The data also reveal that
twenty-two or 6l.ll per cent of the group scored above the mean intelli
gence quotient, four or 11.11 per cent fell within the mean interval and
ten or 27.77 per cent fell below the mean intelligence quotient of 76.
The mean IQ of 76 indicated that these pupils were l4 points below the
normal range of mental growth and development*
Comparative Data and "t" Ratio.—The significance of the difference
of the intelligence quotient scores on the Kuhlmann-Anderson Test of
Mental Ability as obtained by the seventy-two fourth grade students in
the upper and lower quartiles of the class is presented in Table 3, page
19 which reveals the facts to follow. The mean score for the upper quar
tile group was 107, for the lower quartile group was 76, with a differ
ence of 31. The standard deviation of the upper quartile group was 5«52,
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TABLE 2
FREQUENCY DISTRIBUTION OF THE RAM SCORES ON THE KUHIMANN-
ANDERSON MENTAL ABILITY TEST AS OBTAINED BY THE THIRTY-
SIX PUPILS IN THE LOWER QUARTILE OF THE FOURTH GRADE
AT ANDERSON PARK ELEMENTARY SCHOOL, ATLANTA, GEORGIA
I. Q. Range F Per Cent
83-81+ 2 5.55
















Standard Deviation a 2.56
Standard Error of Mean B 0.^3
Range s 25
TABLE 3
COMPARATIVE DATA OF SCORES ON THE KUHIMANN-ANDERSON
MENTAL ABILITY TEST FOR THE SEVENTY-TWO PUPILS
IN THE UPPER AND LOWER QUARTILES OF THE
FOURTH GRADE AT ANDERSON PARK SCHOOL,
ATLANTA, GEORGIA, 1964-1965
Number S.E. S. E. Difference
Group of of of of











for the lower 2.56 with a difference of 2.96. The standard error for
the upper quartile was O.93, for the lower 0.^3, with a difference of
0.50. The standard error of the difference between the two means was
1.02.
The "t" ratio for these data was 30.39 which was very highly sig
nificant as it was for more than 2.63 at the one per cent (.01) level
of confidence. Therefore, the difference at 70 degrees of freedom on
the variable of intelligence between the upper and lower quartile group
of the fourth grade was statistically significant.
Analysis of Scores Made on the Metropolitan Achievement Test (Arith
metic Section).—The analysis of the data on the Metropolitan Achieve
ment Test (Arithmetic Reasoning) by the seventy-two fourth grade pupils
in Tables kf 5 and 6 are found in separate paragraphs to follow.
Upper Quartile Group.—The data in Table k, page 20 present the
distribution of grade-placements on the Metropolitan Achievement Test,
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TABLE 4
FREQUENCY DISTRIBUTION OF GRADE-PLACEMENTS AS OBTAINED ON THE
METROPOLITAN ACHIEVEMENT TEST (ARITHMETIC REASONING) BY
THIBTY-SIX PUPILS IN THE UPPER QUARTILE OF THE
FOURTH GRADE AT ANDERSON PARK ELEMENTARY
SCHOOL, ATLANTA, GEORGIA, 1964-1965
Grade Placements F Per Cent
6.6 - 7.0 1 2.77
6.1 - 6.5 0 0
5.6 - 6.0 0 0
5.1 - 5.5 0 0
4.6 - 5.0 1 2.77
4.1 - 4.5 9 25.00
3.6 - 4.0 6 16.66
3.1 - 3.5 10 27.77
2.6 - 3.0 • 9 25.00




Standard Deviation a 2.51
Standard Error of Mean - 0.42
Range ■ 4.*JO
Arithmetic Reasoning for the thirty-six pupils in the upper quartile
of the fourth grade. The mean score for this group was 4.8, with a
median of 3*45* a standard deviation of 2.51, a standard error of 0.1|2
and a range of 4.4. The mean interval contains only one or 2.77 per
cent of the group, thirty-four or 94.44 per cent fell below the mean
21
TABLE 5
FREQUENCY DISTRIBUTION OF GRADE PLACEMENTS AS OBTAINED ON THE
METROPOLITAN ACHIEVEMENT TEST (ARITHMETIC REASONING) BY
THIRTY-SIX PUPILS IN THE LOWER QUARTILE OF THE
FOURTH GRADE AT ANDERSON PARK ELEMENTARY
SCHOOL, ATLANTA, GEORGIA, 1964-1965
Grade Placements F Per Cent
4.1 - 4.5 1 2.77
3.6 - 4.0 3 8.33
3.1 - 3.5 2 5-55
2.6-3.0 l4 38.88
2.1 - 2.5 6 16.66
1.6 - 2.0 6 16.66
1.1 - 1.5 1 2.77
0.5 - 1.0 3 8.33




Standard Deviation - I.63
Standard Error of Mean a 0.27
- 3.5
interval and one or 2.77 per cent scored above the mean on arithmetic
reasoning. The mean grade-placement index of 4.8 was .3 points above
the norm of expectancy of performance on arithmetic reasoning.
Lower Quartile.—The data in Table 5, page 21 reveal the grade-
placements and frequency made by the pupils in the lower quartile group
of the fourth grade on arithmetic reasoning. The mean score for the
TABLE 6
COMPARATIVE DATA OF SCORES 01 THE METROPOLITAN ACHIEVEMENT
TEST (ARITHMETIC REASONING) FOR THE UPPER AND LOWER
QUARTILE GROUP OF THE FOURTH GRADE PUPILS AT THE
ANDERSON PARK ELEMENTARY SCHOOL, ATLANTA,
GEORGIA, I96H-I965
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Number S.E. S. E. Difference
Group of of of of





36 4.8 2.51 0.42
36 2.69 I.63 0.27
0.1*9 2.11 4.30
group was 2.69, with a median of 2.6l, a standard deviation of I.63, a
standard error of 0.27 and a range of 3.5. The mean class interval
contains fourteen or 38.88 per cent of the group, six or 16.66 per cent
scored above the mean interval and sixteen or 44.44 per cent scored be
low the mean of the arithmetic reasoning section of the test. The mean
grade-placement index of 2.69 was 1.8 points below the norm of expect
ancy of performance on arithmetic reasoning.
Comparative Data and "t" Ratio.—The significance of the differ
ence of the scores on "Arithmetic Reasoning" of the Metropolitan Achieve
ment Test (Arithmetic Section), as obtained by the seventy-two fourth
grade pupils is presented in Table 6, page 22 which reveals the facts
to follow. The mean score for the upper quartile group was 4.8, for
the lower quartile group 2.69 with a difference of 2.11 in favor of the
upper group. The standard deviation of the upper group was 2.51, for
the lower group I.63 with a difference of 0.88. The standard error of
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the mean for the upper group was 0.42j and for the lower group it was
0.27 with a difference between them of 0.15. The standard error of the
difference between the two means was 0.%.
The "t" for these data was ^.30 which was significant as it was
more than 2.63 at the one per cent (fil) level of confidence at 70 de
grees of freedom. Therefore, the difference between the upper and lower
quartile group on "Arithmetic Reasoning" was statistically significant.
Analysis of Scores Made On Metropolitan Achievement Test (Arith
metic Fundamentals).—Data on the computational component of the Metro
politan Achievement Test, by the seventy-two fourth grade pupils at
Anderson Park Elementary School, are presented in Tables f, 8 and 9 in
separate paragraphs to follow.
Upper Quartile Group.—The data in Table "J, page 2k present the
distribution of grade-placements on the Metropolitan Achievement Test
(Computational). The mean computational score was H.I for the group,
with a median of k.O, a standard deviation of 2.36, a standard error of
0.39 and a range of 3.H. Fifteen or kl.66 per cent of the group scored
within the mean interval, eighteen or 50 per cent scored below the mean
interval and three or 8.33 per cent scored above the class interval.
The mean grade-placement index of 4.1 indicated that these pupils were
.4 points below the norm of expectancy or arithmetic fundamentals (com
putational skills).
Lower Quartile Group.—The data in Table 8, page 25 present the
distribution of grade-placements as obtained by thirty-six pupils in
the lower quartile of the fourth grade on the Metropolitan Achievement
Test (Computational Section). The data reveal a mean score of 2.87. a
2k
TABLE 7
FREQUENCY DISTRIBUTION OOF THE GRADE PLACEMENTS AS OBTAINED ON THE
METROPOLITAN ACHIEVEMENT TEST (ARITHMETIC FUNDAMENTALS) BY
THE THIRTY-SIX PUPILS IN THE UPPER QUARTILE OF THE
FOURTH GRADE AT ANDERSON PARK ELEMENTARY
SCHOOL, ATLANTA, GEORGIA, I96I4-I965
Grade Placements F Per Cent
5.1 -5.5 1 . 2.77
4.6 - 5.0 2 5.55
4.1 - 4.5 15 Hl.66
3.6 - 4.0 12 33.33
3.1 - 3.5 4 11.11
2.6 - 3.0 1 2.77
2.1 - 2.5 1 2.77




Standard Deviation - 2.36
Standard Error of Mean - 0.39
Range - 3.4
median of 2.62, a standard deviation of 2.90, a standard error of 0.48
and a range of 3.4. Four or 11.11 per cent of the group scored within
the mean interval$ fourteen or 38.88 per cent scored above the mean
interval and eighteen or 50 per cent scored below the mean on the com
putational section. The mean grade-placement index of 3.87 indicated
that these pupils were 1.7 points below the norm of expectancy on arith
metic fundamental (computational skills).
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TABLE 8
FREQUENCY DISTRIBUTION OF THE GRADE PLACEMENTS AS OBTAINED ON THE
METROPOLITAN ACHIEVEMENT TEST (ARITHMETIC FUNDAMENTALS) BY.
THE THIRTY-SIX PUPILS IN THE LOWER QUARTILE OF THE
FOURTH GRADE AT ANDERSON PARK ELEMENTARY
SCHOOL, ATLANTA, GEORGIA, I96H-I965
Grade Placements F Per Cent
4.1 - 4.5 2 5.55
3.6 - k.O 8 22.22
3-1 - 3.5 k 11.11
2.6 - 3.0 k 11.11
2.1 - 2.5 8 22.22
1.6 - 2.0 3 8.33
1.1 - 1.5 7 19.*A




Standard Deviation - 2.90
Standard Error of Mean s 0.^8
Range - 3.4
Comparative Data and "tfl Ratio.—The significance of the differ
ence of the scores on the component of computation of the Metropolitan
Achievement Test, Elementary Battery, as obtained by the seventy-two
pupils in the fourth grade at Anderson Park Elementary School, is pre
sented in Table 9, page 26 which reveals the facts to follow. The mean
score for the upper quartile group was H.lj for the lower quartile group,
the mean was 2.87 with a difference between the mean of 1.23•
TABLE 9
COMPARATIVE DATA OF SCORES ON THE METROPOLITAN ACHIEVEMENT
TEST (.ARITHMETIC FUNDAMENTAL) FOR THE UPPER AND LOWER
QUARTILE GROUPS OF FOURTH GRADE PUPILS AT THE




Number S.E. S. E. Difference
of of of of





36 H.I 2.36 0.39
0.62 1.23
36 2.8? 2.90 0.U8
1.98
standard deviation for the upper quartile group was 2.36, for the lower
group 2.90 with a difference of 0.5^. The standard error of the mean
for the upper quartile group was 0.39, for the lower quartile group
0.48, with a difference of 0.09. The standard error of the difference
between the two means was 0.62.
The "t" for these data was I.98 which was not significant as it
was less than 2.58 at the one per cent (.01) level of confidence at 70
degrees of freedom. Therefore, the difference between the upper and
lower quartile groups on arithmetic fundamental was not statistically
significant.
Relationship on intelligence and achievement.—There were two main
objectives in the treatment of the data of this research: (a) to de
termine the significant difference, if any, between intelligence, arith
metic computational skills and arithmetic reasoning skills of pupils in
the upper and lower quartile groups of the fourth grade at Anderson Park
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Elementary Schoolj and (b) to determine the degree of relationship, if
any, between scores obtained by the subjects in intelligence, arith
metic reasoning and arithmetic computation for the two groups respec
tively.
This section of the research, therefore, presents a series of
correlations as derived from the test scores on the Kuhlmann-Anderson
Mental Ability Test and the Metropolitan Achievement Test (Elementary
Battery). The correlations which were found to be present are presented
in Table 10.
The Relationshop of Intelligence and Arithmetic Reasoning, Intelli
gence and Arithmetic Computation. Arithmetic Computation, and Arithmetic
Reasoning of Two Groups of Fourth Grade Pupils.—Group I. - The Mr" for
intelligence and arithmetic reasoning for the upper quartile group was
0,33 with a standard error of the wr" .lH. The "r" was not significant
for it was less than .4l8 at the one per cent level of confidence at 70
degrees of freedom. The Mr" for intelligence and arithmetic fundamentals
for the upper group was 0.26 which was not significant for it was less
than ,Hl8 at the one (.01) per cent level of confidence at 70 degrees of
freedom. The "r" for arithmetic reasoning and arithmetic reasoning and
arithmetic fundamentals for the upper quartile group was 0.8l, with a
standard error of the Hr," .0573. The "r" of .81 was significant for
it was greater than .4l8 the criterion of "r" at the one (.01) per cent
level of confidence at 70 degrees of freedom.
The data revealed that there were no correlations between intelli
gence and arithmetic reasoning, nor intelligence and arithmetic funda
mentals for the upper quartile group, for the "r*s were not as great as
.4l8. However there existed a very high correlation between arithmetic
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TABLE 10
STATISTICAL DATA SHOWING THE RESULTS OF THE CORRELATIONS FROM THE
TEST ON INTELLIGENCE, ARITHMETIC REASONING AND ARITHMETIC
COMPUTATION BY THE UPPER QUARTILE AND LOWER QUARTILE
GROUPS OF FOURTH GRADE PUPILS AT THE ANDERSON PARK
ELEMENTARY SCHOOL, ATLANTA, GEORGIA, 1964-1965
v . Obtained Criterion
variaoj.es N ,,r,t ^ Qf MpM significant
Group I (Upper Quartile)
Intelligence 36 .0*1 .lk
Arithmetic Reasoning' 36 .4l8 N. S.
Intelligence 36 0.26 .15
Arithmetic Funda
mental 36 MQ n. s.
Arithmetic Reasoning 36 0.81 .0573
Arithmetic Funda
mental 36 .1+18 S.
Group II (Lower Quartile)
Intelligence 36 O.33 .l4



















reasoning and arithmetic fundamentals for the Mr" was significantly
greater than ,4l8 the criterion of "rM at the one (.01) per cent level
of confidence at TO degrees of freedom.
Group II.—The "r" for intelligence and arithmetic reasoning for
the lower quartile group was 0.33, with a standard error of "r" of O.l4.
The nrfl was not significant for it was not as great as .Hl8 the cri
terion of "rM at the one (.01) per ceat level of confidence at 70 degrees
of freedom. The "r" for intelligence and arithmetic computation was
0.30 with a standard error of "r" of .15. The "r" of .30 was not sig
nificant for it was not as great as .4l8 the criterion of "r" at the
one (.01) per cent level of confidence at TO degrees of freedom. The
"r" for arithmetic reasoning and arithmetic computation for the lower
group was .19, the standard error of "r" was .16. The "r" of 0.19 was
not significant for it was not as great as .4l8 the criterion of "r" at
the one (.01) per cent level of confidence at TO degrees of freedom.
The data indicated furtherj that there was no relationship "between
intelligence and arithmetic reasoning, intelligence and arithmetic com
putation, and arithmetic reasoning and arithmetic computation; for the
'ir« for eacn of the paired variables was less than ,hl& the criterion
of "r" at the one (.01) per cent level of confidence at TO degrees of
freedom.
The Significant Difference Between the Correlations of the Paired
Variables for Upper and Lower Quartile Groups,--The data in Table 11,
page 30 reveal the significant differences, if any, between the corre
lations of paired variables. There was an obtained Mt" of .590 on the
variables of intelligence and reasoning, which was not significant at
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TABLE 11
SIGNIFICANT DIFFERENCES BETWEEN CORRELATIONS OF INTELLIGENCE
AND REASONING, INTELLIGENCE AND COMPUTATION, REASONING
AND COMPUTATION OF THE UPPER AND LOWER QUARTILE
GROUPS OF FOURTH GRADE PUPILS AT THE ANDERSON

















































the one per cent level of confidence. For the variables intelligence
and computation, the "t" value of .567 indicates that there was no sig
nificant differences between the groups on the variables. For the
variables computation and reasoning, the "t" value of .591 was not sig
nificant at the one per cent level of confidence.
There existed no statistically significant difference in the
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co-efficients of correlations on the paired variables of: intelligence
and arithmetic fundamentals, intelligence and arithmetic reasoning and
reasoning and arithmetic fundamentals between the upper and lower quar-
tile groups of the fourth grade at Anderson Park Elementary School.
CHAPTER III
SUMMARY AND CONCLUSIONS
Rationale.—Members of a highly competitive society are contin
ually confronted with the need of adequate arithmetical knowledge.
Every child as well as adults experience the need to count, to measure,
to put together, to separate and to compare numbers of things.
Arithmetic deals with quantity. Agreeably, Calhoun C. Collier
states that "the most effective and satisfactory solutions to man's
quantitative problems are those resulting from his best thinking and
reasoning. This thinking and reasoning is naturally based upon his
understandings of Arithmetic."
If children are really going to learn, enjoy and find success in
arithmetic, and in other areas of mathematics, they must know the mean
ing of numbers and must understand what to do in working with them.
They need to know the "how" and the "why" as well as the "what" of
arithmetic. Accordingly, if a child has not previously learned how to
proceed he finds himself in a "problem situation;" he finds it neces
sary to think his way through to the solution and he must be able to
solve the problem if fee situation is to be altered with any appreciable
degree of self enforcement.
Reasoning in arithmetic requires the pupil to be able to identify
the problem-question and the factors on which it depends. Only then,
1
C. C. Collier, "Blocks to Arithmetical Understanding," The Arith
metic Teacher, Volume 6, 1959, P« 262.
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is he able to attempt a rational solution to the problem. The dread
of arithmetic, by many pupils, is not always due to the dullness of
the pupils for many times, the difficulties are due to the poor quality
of teaching.
Often a child is taught on the basis of assumptions. The assump
tion that he has certain understandings and that he has mastered certain
facts and skills. Too often, this assumption brings about difficulties
and makes arithmetic a frustrating experience for the pupil. Knowing
that this assumption is untrue is not enough. There is a definite need
to know the accomplishment of each individual pupil in the area of arith
metic if his pursuit of arithmetical thought and processes is to become
a delightful and satisfying experience.
It has been said, and most persons will agree, "that a structure
is no better than its foundation." Most elementary teachers are aware
of this fact. It is therefore, most important that the elementary
school teacher readily see the need for providing a sequence of arith
metical experiences which will not only meet children1s present social
needs, but which will also give them understanding and insight into the
more complex concepts and operational skills. All children are not of
the same ability. This, of course, makes their instruction a more de
manding task. Therefore, a dire need for seeking further insights into
the many problems of teaching children arithmetic is necessary.
It is the writer's belief that if children possessed a better under
standing and proficiency in arithmetic reasoning and fundamental skills,
many of them would not feel incompetent and express many dislikes and/or
fears toward the subject matter of arithmetic.
3k
Recapitulation of Theoretical Basis of Study
Evolution of the problem.—The writer has "been quite interested in
the area of arithmetic. This interest became more pronounced as a re
sult of recent observations made in a fourth grade arithmetic class
where the pupils showed disinterest in assignments involving arithmetic
fundamentals. Hence, the desire to discover the possible reasons for
such differences gave impetus to the emergence of this proposal.
Contribution to educational knowledge.--It is hoped that this re
search will serve to determine whether or not the found differences and
correlations among intelligence and arithmetic skills for these fourth
grade pupils are similar to findings for other groups of children
throughout the country. It is hoped further that this research will
serve as a frame of reference for the formulation of educational impli
cations; that it will serve as a means of enabling administrators to
give more help to teachers of arithmetic; and that it will serve as a
foundation for further research.
Restatement of the problem.—The problem involved in this study was
to determine relationships and differences, if any, in the performances
of the upper quartile and lower quartile groups of fourth grade pupils
on the variables of intelligence, arithmetic reasoning, and arithmetic
fundamentals.
Limitation and scope of problem.—The limitations and scope of the
study are:
1. The causative factors which, perhaps inherent in the relation
ship between intelligence and arithmetic skills are not identi
fied nor treated.
2. The subjects are limited to two selected groups of fourth grade
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pupils at Anderson Park Elementary School, Atlanta, Georgia.
3. The basic data are confined to test scores.
Purposes of the study.—The purposes of this study were to answer
the following pertinent questions:
1. What are the measures of central tendency and variability in
intelligence of the pupils involved?
2. What are the significant differences, if any, in arithmetic
reasoning between the upper and lower groups of pupils in the
fourth grade?
3. What are the significant differences, if any, in arithmetic
fundamentals between the upper and lower groups of pupils in
the fourth grade?
k. Hhat are the correlations, if any, between intelligence and
arithmetic reasoning of the upper and lower groups of fourth
grade pupils?
5. What are the correlations, if any, between intelligence and
arithmetic fundamentals of the upper and lower groups of fourth
grade pupils?
6. What are the correlations, if any, between arithmetic reasoning
and arithmetic fundamentals for the upper and lower groups of
fourth grade pupils?
7. iflaat are the significant differences, if any, in the coeffi
cients of correlations on the following paired variables:
intelligence and arithmetic fundamentals, intelligence and
arithmetic reasoning and arithmetic reasoning and fundamentals?
8. What educational conclusions, implications, and recommendations
will the findings provide?
Definition of terms.—-The important terms used throughout this study
are defined below:
1. "Intelligence" refers to the level of mental development as
measured by the Kuhlmann-Anderson Test, Form D.1
2. "Arithmetic Reasoning" refers to the achievement of pupils as
1
F. Kuhlmann and Rose G. Anderson, Kuhlmann-Anderson Test, Form D
(New Jersey: Personnel Press, Inc., 1952).
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measured by the Metropolitan Achievement Test, Form J, Elemen
tary Battery.1
3. "Arithmetic Fundamentals" refers to the achievement of pupils
as measured by the Metropolitan Achievement Test, Form J,
Elementary Battery.2
k. "Upper Group" refers to the group of fourth graders in the
upper quartile intelligence as measured by the Kuhlmann-Ander-
son Test, Form D.
5. "Lower Group" refers to the group of fourth graders in the
lower quartile intelligence as measured by the Kuhlmann-Ander
son Test, Form D.
Locale and research design.—Significant aspects of the research
design are outlined below.
1. Locale.—This study was conducted at the Anderson Park Elemen
tary School, Atlanta, Georgia during the school year, 196^1965,
2. Research method.—The Descriptive-Survey Method of research,
employing the techniques of testing and statistical analysis,
was used to collect the data pertinent to this study.
3. Subjects.—The subjects used in this study were two groups of
fourth grade pupils grouped according to intelligence into the
upper and lower quartiles of the class.
k. Instruments.—The instruments used to collect the data perti
nent to this study were: the Kuhlmann-Anderson Intelligence
Test, Form Dj and the Metropolitan Achievement Test, Elementary
Battery, Arithmetic Section.
5. Criteria of reliability.—The criteria of reliability of the
statistics on the various paired variables of the data were:
(a) For the significance of the difference a "t" of 2.58 at
the one per cent level of confidence, for 70 degrees of
freedom; and
(b) For significance of "r," a "t" of 2.687 at the one per
cent level of confidence for 3^ degrees of freedom.
1
Walter K. Durost and others, Metropolitan Achievement Test, Form





6. Procedural steps.—The data of this research were gathered,
analyzed and presented as follows:
(a) A review, summation and presentation of the literature
pertinent to this research.
(b) The orientation of the subjects to the proper procedure
in taking standardized tests.
(c) The administration of the test instruments: the Kuhlmann-
Anderson Intelligence Test and the Metropolitan Achieve
ment Test.
(d) The assemblage of the test data into appropriate tables
as the basis for the analysis and interpretation required.
(e) Computation of the essential statistical measures, such
as mean, median, mean deviation, standard deviation,
standard error of mean, standard difference between the
mean, Fisher1s "t," "r" and V scores and "t" signifi
cant of the "z" scores.
(f) Findings, conclusions, implications and recommendations
as derived from the data are presented in this chapter.
Summary of related literature.—The summary of the related literature
survey is to be found in the general statements to follow.
1. The purpose of instruction in arithmetic is not to teach chil
dren how to solve problems, but to provide them with methods
of thinking, with ideas of procedure, with meaning inherent
in number relation.
2. The meaning theory conceives of arithmetic, a closely knit
system of understandable ideas, principles and processes.
3. Arithmetic can only be functional when understood,
k. A good arithmetic program is based on discovery rather than
mechanical manipulative skill based on drill.
5. Intelligence Quotients correlated to a fair degree with measure
of scholastic achievement.
6. The pupils with limited ability find working problems more
difficult than pupils with superior ability.
Summation of data.--The summation of the data of this study is pre
sented in the immediate paragraphs to follow.
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Mental Ability
Tables 1 and 2
The mean intelligence quotient for the upper quartile group was
107, for the lower quartile group was 76, with a difference of 31 in
favor of the upper quartile group. The ntIf ratio of 30.39 indicated
that the difference in mental ability between the two groups of students
was statistically significant.
Achievement, Arithmetic Reasoning
Tables 3 and 4
The mean score for the upper quartile group was 4.8, for the lower
quartile group, the mean score was 2.69 with a difference of 2.11 in
favor of the upper quartile group. The "t" of 4.30 indicated that the
difference between achievement in arithmetic reasoning between the two
groups was highly significant.
Achievement, Arithmetic Fundamental
Tables 5 and 6
The mean score in arithmetic fundamental for the upper quartile
group was 4.1, for the lower group, it was 2.87 with a difference of
1.23 in favor of the upper group. The "t" of 1.98 was not significant
as it was less than 2.58 at the one per cent level of confidence. There,
the difference between the upper and lower quartile groups on arithmetic
fundamentals (Computation) was not statistically significant.
Reasoning and Arithmetic Fundamentals for
Upper Quartile Group
Table 7
The "t" for these data 1.22 which was not significant at the one
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per cent level of confidence. Consequently the difference "between rea
soning and computation among the upper quartile group was not statis
tically significant.
Lower Quartile Group-Arithmetic Reasoning
and Fundamental
Table 8
The "t11 for these data was 0.33 which was not significant at the
one per cent level of confidence. Consequently, the difference "between
arithmetic reasoning and arithmetic fundamentals among the thirty-six




There existed a very low correlation between intelligence and rea
soning, a moderate positive correlation between intelligence and arith
metic fundamental and a positive statistically significant correlation
between intelligence and computation and reasoning and computation among
the upper quartile group.
Among the lower quartile group, there existed a very high correla
tion between intelligence and arithmetic reasoning, a moderate correla
tion between intelligence and arithmetic fundamentals, and a very high
correlation between intelligence between reasoning and computation.
There existed a positive statistically significant correlation between
intelligence and reasoning and between reasoning and computation.
The Relationship on Intelligence and Achievement
Table 10
The data revealed that there were no correlations between intelli
gence and arithmetic reasoning, nor intelligence and arithmetic funda
mentals for the upper quartile group, for the wr*s" were not as great
as ,4l8. However, there existed a very high correlation between arith
metic reasoning and arithmetic fundamentals for the "r" was significant
ly greater than .Hl8 the criterion of "r" at the one (.01) per cent
level of confidence,at 70 degrees of freedom.
The data indicated furtherj that there was no relationship between
intelligence and arithmetic reasoning, intelligence and arithmetic com
putation, and arithmetic reasoning and arithmetic computation for the
lower quartile group, for the "r" for each of the paired variables was
less than .^18 the criterion of "r" at the one (.01) per cent level of
confidence at 70 degrees of freedom.
Significant Difference Between Correlations
Table 11
There existed no statistically significant differences in the co
efficients of correlations on the paired variables of: intelligence and
arithmetic fundamentals, intelligence and arithmetic reasoning, arith
metic fundamentals and arithmetic reasoning, between the upper and lower
quartile groups of fourth grade pupils at the Anderson Park Elementary
School.
Conclusions .—The findings of the study would appear to warrant the
following conclusions:
1. That there are statistically significant differences in
Intelligence Quotients and arithmetic reasoning between the
two groups. (Upper and lower quartiles)
(a) The measured difference in intelligence of the upper and
lower quartile groups was indicated by the Kuhlmann-
Anderson Test of Mental Ability indicated by the indices
107 and 76.
2. The upper and lower quartile groups of fourth grade pupils
who were subjects of this research appear to be experiencing
a meaningful difference in their level of development in the
factor of arithmetic reasoning.
(a) The measured difference in arithmetic reasoning of the
* upper and lower quartile groups was indicated by the
Metropolitan Achievement Test indicated by a "t" of H.30.
3. The upper and lower quartile group of fourth grade pupils were
apparently experiencing the same level of growth and develop
ment as well as performances on the factor of arithmetic funda
mental. The "t" of I.98 indicated no significant difference.
k. The upper quartile group was found not to be experiencing com
parable and related achievement on the paired variables of
intelligence quotients and arithmetic fundamentals, and arith
metic reasoning and arithmetic fundamentals5 for co-efficients
of correlation were too small to be statistically significant.
5. There existed no positive statistically significant differences
in the co-efficient of correlations of the paired variables.
Implications.—The implications stemming from the findings of this
study are as follows:
1. There is a lack of meaningful problems in arithmetic geared to
the experiences of pupils on the fourth grade level at Anderson
Park Elementary School.
2. According to the intelligence quotients, pupils in the upper
quartile of the fourth grade are not achieving their optimum
in arithmetic.
Recommendations.—The findings of this research appear to justify
the recommendations to follow:
1. That the administration explore the possibility of developing
a sequential program in mathematics that is geared to the
achievement level of the fourth graders.
2. That the administration consider grouping children according
to their I. Q.*s, so that a maximum development in arithmetic
can be assured.
3. That the administration explore the possibility of using a
mathematical inventory test at the beginning of each year in
order to ascertain the kinds of materials needed to insure
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